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Transfer to the continuum method
D. M. Brink, G. Blanchon, F. Carstoiu

e (n) or (p) Transfer reactions to unbound states ——» breakup

—» surrogate to free neutron-T scattering P+T —*(P-n) + (T+n)*
—> (P-n)+ T+n

¢ Final state interaction theory (Fermi, Watson...)

e Examples :
low-lying resonances in 299 Pb
the problem of 'Li ground state ML

e Optical potentials for weakly bound projectiles



Transfer to the continuum dynamics
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The neutron Schrodinger equation
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Semiclassical treatment of core-target relative motion,

BUT full QM treatment of n-target interaction
AB and DM Brink, PRC38, 1776 (1988), PRC43, 299 (1991),PRC44, 1559 (1991).
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Py(be), where  Pp(be) = |SCT’2

Aig = o | dt < oIVl >

V(r)=U(r)+iW(r)

Same physical content of DWBA when the semiclassical limit applies.
A study of semi-classical approximations for heavy ion transfer reactions,
H. Hasan and D.M. Brink, J Phys G4, 1573 (1978).
Perturbation approach to nucleon transfer in heavy ion reactions, )
L. Lo Monaco and D.M. Brink, J.Phys. G, 935 (1985). '”F_"_'
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standing the transfer and breakup mechanisms and the best matching
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If both initial and final state have |=0

Bound to bound
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Where do we stand?...just an example.....

PHYSICAL REVIEW C VOLUME 49, NUMBER 1 JANUARY 1994

Low-lying structure of °Li in the reaction 'B("Li,®B)!°Li

B. M. Young, W. Benenson, J. H. Kelley, N. A. Orr,* R. Pfaff, B. M. Sherrill, M. Steiner, M. Thoennessen,
J. S. Winfield, J. A. Winger,' S. J. Yennello,! and A. Zeller
National Superconducting Cyclotron Laboratory and Department of Physics and Astronomy, Michigan State University,
East Lansing, Michigan {8824

D amniarnd 3% Towa 100
Eu L 1 ¥ | 1 ¥ L] | ¥
¥
- | " l
I | ' !
15— 3 2
E MB("Li,%8) °Li data
_'E 10 M —————  p + s wave fit
F- N N | p wave fit
=
=)
a9
2
5 A
n_ i L i L I. 1 1 i L ] L
200 220 240 ~)
Channel INFN

Istituto Nazionale
di Fisica Nuclears
WIOHE OF P

ORI DX PA



Potential model for n+°Li continuum
U(r)=Vyst+ a

Woods-Saxon+surface-vibration coupling
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p-state potential

Resonance states in 0L

Erea r L i
(MeV)  (MeV)  (fm)  (MeV)
251 12 323 -12.5
-17.20 -10.0
1pi;o 0595  0.48 3.3
)



do/de, (mb/MeV)
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Spin-orbit coupling effects
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Jof initial orbital determined by core momentum distributions.

A. B. and D.M. Brink, PRC44, 1559 (1991); PRC58, 2864 (1998), A.B,PRC60,546046
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FIG. 11. Initial-state momentum distributions in *°Ne ac-
cording to Eq. (2.3a). The solid curve is for the 2s,,, state, the
dashed curve is the for 1p,,,, while the dotted curve is for the )

1ds ,, state. e —
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ELSEVIER Nuclear Physics A 706 (2002 ) 322-334

www.elsevier.com/locate/npe

Optical potentials of halo and weakly bound nuclei

A. Bonaccorso®*, F. Carstoiu®
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Elastic scattering and optical potential description select important reaction channels
Typical experiment to be done with EXCYT and MAGNEX going to large angles
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Figure 2: S-matrix values as a function of the impact parameter for the
system 1 Be +? Be at 50A MeV. Solid line is |5£T|2~ dashed and dotted lines
Sy |? caleulated with the two prescriptions for the breakup probability

are
discussed 1n the text.
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Optical potential from phase shift
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